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1. Introduction.
3 $P^{3}$ $F$ $p$









$f_{i}(x_{1}, x_{2}, x_{3})(i=0,1,2)$ $d$ $F:[x_{1}:x_{2}:x_{3}]\mapsto[f_{0}:f1:f_{2}]$
$P^{2}$ $G$ : $(x_{1}, x_{2}, x_{3})\mapsto(f_{0}, f_{i}, f_{2})$ $C^{3}$
$\tilde{\pi}\circ G=F\circ\tilde{\pi}$ $C^{3}$
$\tilde{\pi}$ : $C^{3}\backslash \{(0,0,0)\}arrow P^{2}$ $G(\tilde{p})=(0,0,0)$
$\tilde{p}\in\pi^{-1}(p)$ $p\in P^{2}$ $F$
$P$
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$P^{2}$ $F$ : $P^{2}arrow P^{2}$ $p=[0:0:1]$





$X:=\{(x_{1}, x_{2})\cross[l_{1}:l_{2}]\in C^{2}\cross P^{1}|x_{1}l_{2}-x_{2}l_{1}=0\}$ .
$X$ 2 $\{(U^{j}, \mu^{j})\}_{j=1,2}$ $C^{2}\cross P^{1}$
$U^{1}:=\{(x_{1}, x_{2})\cross[l_{1}:l_{2}]\in X|l_{1}\neq 0$ , $x_{2}= \frac{l_{2}}{l_{1}}x_{1}\}$ ,
$\mu^{1}:U^{1}arrow C^{2},$ $(x_{1}, x_{2})\cross[l_{1}:l_{2}]\mapsto(x_{1},$ $l_{2}/l_{1})$ ,
$U^{2};=\{(x_{1}, x_{2})\cross[l_{1}:l_{2}]\in X|l_{2}\neq 0$ , $x_{1}= \frac{l_{1}}{l_{2}}x_{2}\}$ ,
$\mu^{2}:U^{2}arrow C^{2},$ $(x_{1}, x_{2})\cross[l_{1}:l_{2}]\mapsto(l_{1}/l_{2},$ $x_{2})$ .
Definition 1. ([1]). $C^{2}\cross P^{1}arrow C^{2}$ $X$ $\pi$ : $Xarrow C^{2}$
$\pi$ $p=(0,0)$ $C^{2}$ blow uP
$X$ $E:=\pi^{-1}(p)=\{p\}\cross P^{1}$ $\pi$
$\pi$ : $X\backslash Earrow C^{2}\backslash \{p\}$
Y. Yamagishi ([3], [4])
$\tilde{F}:=Fo\pi$ : $Xarrow P^{2}$ $\tilde{F}$
$(A.0)\{\begin{array}{l}\tilde{F} \text{ } E \text{ } \grave{j}E\not\in_{-}\llcorner iE\ovalbox{\tt\small REJECT}^{1}\rfloor \text{ }\tilde{F}^{-1}(p)\cap E=\{p_{1},p_{2}\} \text{ }A_{\backslash }p_{i} \text{ } F\neq r5_{\grave{J}}E(\not\in Ni \text{ }\tau\neq\ulcorner\pm \text{ }\tilde{F}lJN_{i}\downarrow 7RIE\ovalbox{\tt\small REJECT}^{1}\text{ } F\mathscr{F} \text{ }\end{array}$
$i=1,2$ (A.0) $p$ $F$
[3],[4] $\tilde{F}$





Definition 2. ([2]). $p$ $\{W_{\lambda}\}_{\lambda\in\Lambda}$ $F$
$p$
(1) $\phi_{\lambda}$ : $\Delta_{\rho_{\lambda}}arrow C$
$W_{\lambda}=\{(x_{1}, x_{2})\in C^{2}|x_{2}=\phi_{\lambda}(x_{1}),$ $x_{1}\in\triangle_{\rho_{\lambda}}\},$ $\phi_{\lambda}(0)=0$
$\Delta_{\rho_{\lambda}}:=\{x_{1}\in C||x_{1}|<\rho_{\lambda}\}$ $W_{\lambda}\ni p$
(2) $W_{\lambda}$ $\lambda’\in\Lambda$ $p$ $N_{\lambda’}$
:




$(A.1)\{\begin{array}{l}(1) F_{0}:=\pi^{-1}\circ\tilde{F} \text{ } N(E) \text{ }p_{1},p_{2} \text{ }\text{ }(2) \tilde{F}_{j\text{ }}|_{E_{j_{1}}}: E_{j\text{ }}arrow E \text{ }p_{j_{1}j_{2}}:=\tilde{F}_{j_{1}}^{-1}(p_{j_{2}})\in E_{j\text{ }}\text{ } p_{j_{1}j_{2}} \text{ } N_{j_{1}j_{2}} \text{ }\text{ }\tilde{F}_{j_{1}} \text{ } N_{j_{1}j_{2}} \text{ }\end{array}$
$N(E)$ $E$ $\pi_{j_{1}}$ : $X_{j_{1}}arrow X$ $pj_{1}$ $X$
blow uP, $E_{j\text{ }}$ $X_{j_{1}}$ $\tilde{F}_{j_{1}}$ $:=F_{0}o\pi_{j_{1}}$ : $X_{j_{1}}arrow X$
Theorem 1. ([2]). blow up $\pi_{j_{1}\ldots j_{n+1}}$ : $X_{j_{1}\ldots j_{n+1}}arrow$
$X_{j_{1}\ldots j_{n}}$ $i=(j_{1},j_{2}, \ldots)\in\{1,2\}^{N}$
$p_{j_{1}\ldots j_{n+1}}\in X_{j_{1}\ldots j_{n}}$





Theorem 2. $n\in N$ $p$ $N_{p}^{n}$ $p_{j_{1}\ldots j_{n}}$
$N_{j_{1}\cdots j_{n}}$
(1) $F^{-n}(N_{p}^{n})$ $N_{p}^{n}=$ $\cup$ $\pi 0\pi_{j_{1}}\circ\cdots\pi_{j_{1}\cdots j_{n-\text{ }}}(N_{j_{1}\cdots j_{n-1}})\cap N_{p}^{n}$ ,
$j_{i}\in\{1,2\}$
(2)
$\Gamma\subset F^{-n}(N_{p}^{n})\cap N_{p}^{n}=\bigcup_{j_{i}\in\{1,2\}}\pi 0\pi_{j_{1}}\circ\cdots\pi_{j_{1}\cdots j_{n-\text{ }}}(N_{j_{1}\cdots j_{n}})\cap N_{p}^{n}$
.







Remark. (2) $N_{p}^{n}$ $\Gamma$ $p$ $2^{n}$
$(B)$
$(B)$ $n\in N$ $pj_{1}\ldots\dot{g}_{n}\in U_{j_{1\cdots\dot{J}n-1}}^{1}$ ,
$U_{j_{1}\ldots j_{n-1}}^{1}$ $X$ $U^{1}$ $X_{j_{1}\ldots j_{n-1}}$




$J:=\{j\in\{1,2\}^{N}|\rho j>0\}$ , $\rho j$ $\phi_{j}$
$i\in J$ $\phi_{j}$
$V_{j}:=\{(x_{1}, x_{2})\in C^{2}|x_{2}=\phi_{j}(x_{1}),$ $x_{1}\in\Delta_{\rho_{J}}\}$





$C^{3}$ $p:=(0,0,0)$ $p$ $U,$ $x_{1}$
$I:=\{(x_{1}, x_{2}, x_{3})\in U|x_{2}=x_{3}=0\}$
$F$ $F$ : $Uarrow P^{3}$ $I$
2 $U\cross P^{1}$ $X_{1}$
$X_{1}:=\{(x_{1}, x_{2}, x_{3})\cross[l_{2}:l_{3}]\in U\cross P^{1}|x_{3}l_{2}-x_{2}l_{3}=0\}$
$\pi_{1}$ : $U\cross P^{1}arrow U$ $X_{1}$ $\pi_{1}$ : $X_{1}arrow U$ $I$
$U$ blow up $E_{1}:=\pi_{1}^{-1}(I)$ $E_{1}=I\cross P^{1}$
$E_{1}$ $\pi_{1}$ $X_{1}$ 2 $\{$ ( $\mu_{1}^{j}$ ) $\}_{j=2,3}$
$U\cross P^{1}$
$U_{1}^{2}:=\{(x_{1}, x_{2}, x_{3})\cross[l_{2}:l_{3}]\in X_{1}|l_{2}\neq 0$ , $x_{3}= \frac{l_{3}}{l_{2}}x_{2}\}$ ,
$\mu_{1}^{2}:U_{1}^{2}arrow C^{3}$ , $(x_{1}, x_{2}, x_{3})\cross[l_{2}:l_{3}]\mapsto(x_{1},$ $x_{2},$ $l_{3}/l_{2})$ ,
$U_{1}^{3};=\{(x_{1}, x_{2}, x_{3})\cross[l_{2}:l_{3}]\in X_{1}|l_{3}\neq 0$ , $x_{2}= \frac{l_{2}}{l_{3}}x_{3}\}$ ,
$\mu_{1}^{3}:U_{1}^{3}arrow C^{3}$ , $(x_{1}, x_{2}, x_{3})\cross[l_{2}:l_{3}]\mapsto(x_{1},$ $l_{2}/l_{3},$ $x_{3})$ .
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$F$ (A.0) ( 2 ).
$\{\begin{array}{l}(1) \tilde{F}_{1}:=Fo\pi_{1}: X_{1}arrow P^{3} \text{ } E_{1} \text{ }(2) \tilde{F}_{1}(E_{1})\ni p \text{ }\{p_{1}\}=\tilde{F}_{1}^{-1}(p)\cap E_{1} \text{ }\pi_{1}(p_{1})=p \text{ }p_{1}\in U_{1}^{2} \text{ } U_{1}^{2} \text{ } p_{1}:=(0,0, a_{3}^{1}) \text{ }(3) p_{1} \text{ } N_{1} \text{ } \tilde{F}_{1}|_{N_{1}}: N_{1}arrow\tilde{F}_{1}(N_{1}) \text{ }(4) \tilde{F}_{1}^{-1}(I)\subset E_{1} \text{ } U_{1}^{2} \text{ } \epsilon_{1}>0 \text{ } \triangle_{\epsilon_{1}} \text{ }\text{ } \psi_{1}(z_{1}) \text{ } \psi_{1}(0)=a_{3}^{1} \text{ }\tilde{F}_{1}^{-1}(I)\supset\{(z_{1}, z_{2}, z_{3})\in U^{2}|z_{2}=0, z_{3}=\psi_{1}(z_{1}), z_{1}\in\triangle_{\epsilon_{1}}\} \text{ }\text{ } I_{1} \text{ } I_{1}\ni p_{1} \text{ }\end{array}$
$y_{3}$ $U_{2}^{2}\cap X_{2}$
2.
Remark. (2) $I$ $F$ $\Gamma$
$I\not\subset\tilde{F}_{1}(E_{1})$ $I\subset\tilde{F}_{1}(E_{1})$ 2 (4)
$I\subset\tilde{F}_{1}(E_{1})$
$\bigcap_{N}\overline{F(N\backslash I)}\supset I$ , $N$ $I$
(4) $P^{2}$ $(*1)$




Proposition 1. $\tilde{F}_{1}$ $N_{1}$
$\tilde{F}_{1}:=(\tilde{f}_{1},\tilde{f}_{2},\tilde{f}_{3})=(\tilde{f}_{1},$ $z_{2}g_{2}+(z_{3}-\psi_{1}(z_{1}))h_{2},$ $z_{2}g_{3}+(z_{3}-\psi_{1}(z_{1}))h_{3})$ ,
$\tilde{f_{\dot{t}}},$
$g_{j},$ $h_{j}(i=1,2,3,j=1,2)$ $N_{1}$ $z_{1}\in\triangle_{\epsilon_{1}}$
(1) $\frac{\partial\tilde{f}_{1}}{\partial z_{1}}(z_{1},0, \psi_{1}(z_{1}))+\frac{d\psi_{1}}{dz_{3}}(z_{1})\tilde{f}_{1}(z_{1},0, \psi_{1}(z_{1}))\neq 0$ ,
(2) $(g_{2}h_{3}-g_{3}h_{2})(z_{1},0, \psi_{1}(z_{1}))\neq 0$ .
$F_{1}:=\pi_{1}^{-1}0\tilde{F}_{1}(z_{1}, z_{2}, z_{3})$ $F_{1}$ : $N_{1}arrow X_{1}$
Proposition 1 $F_{1}$ $I_{1}$
$N_{1}\cross P^{1}$ $X_{2}$
$X_{2}:=\{(z_{1}, z_{2}, z_{3})\cross[l_{2}:l_{3}]\in N_{1}\cross P^{1}|z_{2}l_{3}=(z_{3}-\psi_{1}(z_{1}))l_{2}\}$ .
$\pi_{2}$ : $N_{1}\cross P^{1}arrow N_{1}$ $X_{2}$ $I_{1}$ $N_{1}$
blow up $X_{2}$ $X_{1}$ $\{(U_{2}^{i}, \mu_{2}^{i})\}_{i=2,3}$
$\pi_{2}:X_{2}\cap U_{2}^{2}arrow N_{1}$ , $(y_{1}, y_{2}, y_{3})\mapsto(y_{1}, y_{2}, y_{2}y_{3}+\psi_{1}(y_{1}))$ ,
$\pi_{2}:X_{2}\cap U_{2}^{3}arrow N_{1}$ , $(y_{1}, y_{2}, y_{3})\mapsto(y_{1}, (y_{3}-\psi_{1}(y_{1}))y_{2}, y_{3})$ .
Proposition 2, 3
Proposition 2. $\tilde{F}_{2}:=F_{1}o\pi_{2}:X_{2}arrow X_{1}$
(1) $\tilde{F}_{2}$ : $X_{2}arrow X_{1}$ $E_{2}$
(2) $\tilde{F}_{2}(E_{2})\ni p_{1}$ $\{p_{2}\}=\tilde{F}_{2}^{-1}(p_{1})\cap E_{2},$ $\pi_{2}(p_{2})=p_{1}$
(3) $p_{2}$ $N_{2}$ $\tilde{F}_{2}|_{N_{2}}$ : $N_{2}arrow\tilde{F}_{2}(N_{2})$
(4) $\tilde{F}_{2}^{-1}(I_{1})\subset E_{2}$ .
Proposition 3. $p_{2}\in U_{2}^{2}$ $U_{2}^{2}$ $p_{2};=(0,0, a_{3}^{2})\in U_{2}^{2}$
$\epsilon_{2}>0$ $\triangle_{\epsilon_{2}}$ $\psi_{2}(y_{1})$
$a_{3}^{2}=\psi_{2}(0)$
$\tilde{F}_{2}^{-1}(I_{1})\supset\{(y_{1}, y_{2}, y_{3})\in U_{2}^{2}|y_{2}=0,$ $y_{3}=\psi_{2}(y_{1})$ , $y_{1}\in\Delta_{\epsilon 2}\}$
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$I_{2}$ $I_{2}\ni p_{2}$
Proposition 3 $p_{2}\in U_{2}^{2}$ $I_{2}$ $\psi_{2}$
$\pi_{2}:X_{2}arrow N_{1}$ $I_{2}$ $N_{2}$ blow uP $\pi_{3}:X_{3}arrow N_{2}$
$p_{3}\in E_{3}$
$n$ $p_{n}\in U_{n}^{2}\cap E_{n}\cdots(*2)$
$p_{n+1}\in U_{n+1}^{2}$
$(*2)$ $n\in N$ $\{p_{n}\}$
$\{I_{n}\}$ $U_{n}^{2}$ $p_{n}:=(0,0, a_{3}^{n})\in U_{n}^{2}\cap E_{n}$
$\epsilon_{n+1}>0$ $\triangle_{\epsilon_{n+1}}$ $\psi_{n+1}$ $\psi_{n+1}(0)=a_{3}^{n+1}$
$\tilde{F}_{n}^{-1}(I_{n})\supset\{(y_{1},0, y_{3})\in U_{n+1}\cap E_{n+1}|y_{3}=\psi_{n+1}(y_{1})$ , $y_{1}\in\triangle_{\epsilon_{n+1}}\}$
$I_{n+1}$ $\tilde{F}^{-1}(I_{n})\supset I_{n+1}$ $I_{n+1}\ni p_{n+1}$
Theorem 2 Main Theorem 1
Main Theorem 1. $n\in N$ $p$ $N_{n}$ $p_{n}$
$N_{p_{n}}$





$\psi(x_{1},x_{2}):=\sum_{j\geq 1}\psi_{j}(x_{1})x_{2}^{j}=\sum_{i\geq 0,j\geq 1}a_{ij}x_{1}^{i}\dot{d}_{2}$ .
$\psi(x_{1}, x_{2})$ $\psi(x_{1}, x_{2})$
$\psi$ $U$ $V$ $\Psi$ : $\Delta_{r}^{2}arrow C^{3}$
$V:=\{(x_{1}, x_{2}, x_{3})\in U|x_{3}=\psi(x_{1},x_{2}), (x_{1}, x_{2})\in\triangle_{r}^{2}\}$,
$\Psi$ : $(x_{1}, x_{2})\mapsto(x_{1}, x_{2}, \psi(x_{1}, x_{2}))$ .
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$\Delta_{r}^{2}:=\triangle_{r}\cross\triangle_{r}$ $\Delta_{r}^{2}$ $\psi(x_{1}, x_{2})$
Main Theorem 2
Main Theorem 2.
(1) $V\supset I$ .
(2) $I$ $N$ $(x_{1}, x_{2})\in\Delta_{r}\cross\triangle_{r}^{*}$
$F\circ\Psi(x_{1},x_{2})\cap N\subset V$ $\lim_{x_{2}arrow 0}F\circ\Psi(x_{1}, x_{2})\in I$
Example 1. $F:\Delta_{r}\cross C^{2}arrow P^{3}$
$F(x_{1}, x_{2}, x_{3})=(x_{1},$ $x_{2},$ $\frac{x_{3}}{x_{2}}-\psi_{1}(x_{1}))$ .
$\psi_{1}(x_{1})$ $\triangle_{r}$ $x_{1}=0$ $\psi_{1}(x_{1}):=\sum a_{i^{X}}i$
(A.0) $(*2)$ i
$\tilde{F}_{n},$ $I_{n}$ $n\geq 1$
$I_{n}=I_{1}=\{(z_{1}, z_{2}, z_{3})\in U_{1}^{2}|z_{2}=0$ , $z_{3}=\psi_{1}(z_{1})\}$ .
$\psi(x_{1}, x_{2})$ $V$
$V= \{(x_{1},x_{2},x_{3})\in C^{3}|x_{3}=\psi(x_{1},x_{2}):=\sum_{i\geq 0,j\geq 1}a_{i}x_{1}^{i}\dot{d}_{2}\}$.
$\psi(x_{1}, x_{2})$ $V\neq\emptyset$ $V$ Main
Theorem 2
Example 2. $U=\Delta_{r}\cross C^{2}$ $F:Uarrow P^{3}$
$F(x_{1}, x_{2}, x_{3})=(x_{1}+x_{1}^{2}+x_{2}^{2},$ $x_{2}+x_{1}x_{2},$ $x_{2}+ \frac{x_{3}}{x_{2}}-x_{1})$ .
(A.0) $(*2)$ $\tilde{F}_{n},$ $I_{n}$





Main Theorem 2 (1)
Remark. $\tilde{F}^{-1}(p)\cap E_{1}=\{p_{1},p_{2}\}$ 2
Theorem 3 $\{I_{j_{1}\cdots j_{n}}\}_{j_{k}=1}$ ,2 $\{V_{j}\}_{j\in\{1,2\}^{N}}$
References
[1] I. R. Shafarevic, Basic Algebraic Geometry Vols I and $\Pi$, Springer-Verlag,
Berlin, (1994).
[2] T. Shinohara, Another construction of a Cantor bouquet at a fixed indeterminate
point, Kyoto J. Math. 50 (2010), no.1, 205-224.
[3] Y. Yamagishi, Cantor bouquet of holomorphic stable manifolds for a periodic
indeterminate point, Nonlinearity, 14 (2001), 113-120.
[4] Y. Yamagishi, On the local convergence of Newton’s method, Journal of the
Mathematical Society of Japan, 55 (2003), 897-908.
55
